Partial denervation of the medial gastrocnemius muscle results in growth-associated protein-43 immunoreactivity in sprouting axons and Schwann cells.
Regeneration in the mammalian peripheral nervous system following nerve injury is associated with the upregulation of a developmentally regulated phosphoprotein, growth-associated protein-43 (GAP-43), in the injured neurons. We have examined whether uninjured adult neurons also express GAP-43 when they sprout. The model system investigated has been the sprouting induced in the terminal axons of intact motor neurons by a partial muscle denervation. Partial denervation of the medial gastrocnemius muscle in adult rats was produced by resecting the terminal nerve supply to the anterolateral quadrant of the muscle. Three zones could be identified in the motor endplate region of the muscle after such a denervation using protein gene product (PGP) 9.5, calcitonin gene-related peptide and silver staining as axonal markers and S-100 to identify Schwann cells: a normally innervated zone, a totally denervated zone and a border or intermediate zone between the two which contained axons at the endplates with nodal and terminal sprouts. The endplates in the normally innervated zone were GAP-43 negative. In the denervated zone, Schwann cells were GAP-43 positive and had a distinctive appearance with a lack of any normal endplate organization. Endplates in the intermediate zone were GAP-43 immunoreactive. In approximately half, the GAP-43 immunoreactivity was axonal-like, identical to PGP 9.5 in an adjacent section; in the remainder it was Schwann cell-like, identical to S-100 staining. Partial muscle denervation results, therefore, in the appearance of GAP-43 both in axons and Schwann cells in the endplates bordering the denervated zone. The presence of GAP-43 in these cells may contribute to their capacity to sprout.